Electron spin resonance spin label studies of plasma fibronectin: effect of temperature.
Plasma fibronectin was chemically modified by 4-maleimido-2,2,6,6-tetramethylpiperidinooxyl (maleimide spin label). Only the free sulfhydryl groups of plasma fibronectin were modified by the label under the experimental conditions. The ESR spectrum of spin-labeled fibronectin showed that the sites of labeling were highly immobilized, suggesting that the sulfhydryl groups of the protein are in small, confined environments. The conversion of the strongly immobilized ESR spectrum into a weakly immobilized one was observed when the spin-labeled protein was heated from 30 to 60 degrees C, indicating the thermal unfolding of the protein molecules. The midpoint temperature for the thermal unfolding of plasma fibronectin is about 50 degrees C. The results suggest that plasma fibronectin is stable to about 40 degrees C and starts unfolding above this temperature. The rotational correlation time estimated from the ESR spectrum of spin-labeled fibronectin at 21 degrees C was about 2.0 X 10(-8) s. The rotational correlation time calculated from the Stokes-Einstein equation, assuming a rigid globular configuration for fibronectin with a Stokes radius of 10 nm, was about 7.8 X 10(-7) s. The differences in rotational correlation time by a factor of 39 between experimental and calculated values do not support a globular configuration for plasma fibronectin.